Background: Physical activity (PA) tends to decrease from adolescence to young adulthood, and factors that have been proposed to contribute to this decrease are life transitions. The focus of this study is to examine life transitions, such as marriage and parenthood, and the impact they may have on the physical activity levels of young adults. Methods: This 2-year prospective analysis assessed physical activity (hrs/wk) and sociodemographics in young adults (n = 638, 48% male, 15% nonwhite, 24 ± 1.1 years old) via questionnaire. PA data were normalized through log transformations and examined using ANCOVAs, controlling for appropriate covariates. Results: ANCOVA results showed that becoming married did not significantly change PA compared with individuals who stayed single [F(1,338) = 0.38, P = .54, d = 0.06]. Conversely, PA was significantly lower [F(1,517) = 6.7, P = .01, d = 0.41] after having a child, compared with individuals who stayed childless. Conclusions: These results suggest that marriage does not impact PA in young adults, but having a child significantly decreases PA in parents, and may offer an optimal period of intervention.
The positive health effects of physical activity (PA) are well known for adults, but despite these benefits, large percentages of the population are not meeting physical activity recommendations. 1 Understanding the factors that cause PA to decrease is important for planning strategies to improve and promote greater levels of activity in adults. Although research has shown that adults have lower levels of PA than when they were adolescents, [2] [3] [4] [5] [6] [7] the factors that may contribute to this decline have not been well explored. While there are multiple barriers to activity, the top reason given by adults for not being active is a lack of time. 8, 9 Factors that have been proposed to contribute to a lack of time involve life transitions that increase one's responsibilities and obligations, such as starting or stopping employment or college, acquiring a mortgage, becoming married or having children. 10, 11 These life transitions typically occur between adolescence and adulthood, and could contribute to the decrease in PA observed by tracking studies. [2] [3] [4] [5] [6] [7] This study will focus on marriage and parenthood, 2 factors often associated with increased time commitments, and responsibilities. 12 Current literature is ambiguous as to how marriage impacts PA. The social and domestic responsibilities of marriage 13 may decrease the available time for activity, but the presence of an active partner may bolster motivation for PA.
14 If these 2 factors negate one another, PA may not change. Since most couples cohabitate before marriage, 15 it may be equally important to examine cohabitation as it relates to activity patterns. In an effort to examine both, the current study will explore the effects of marriage and cohabitation on PA levels.
Parenthood appears to have a clearer affect on PA than marriage. New parents have often mentioned feeling overwhelmed and exhausted with the responsibilities of caring for a newborn. 16 This period of adjustment may drastically reduce the time once used for physical activity. Further, the ability to be active may be related to the roles each parent assumes in raising the child. Females may feel that they have fewer opportunities to be active than males because they devote more time caring for their child and performing domestic responsibilities. 13, [17] [18] [19] [20] Although females appear to take a greater role in child rearing, the PA of males may also decrease because males typically have higher levels of PA than females. 21, 22 This could result in a greater decrease in the PA of males as a result of parenthood. 23 Although research in this area is limited, several cross-sectional and prospective studies have examined these transitions with respect to activity level.
Cross sectional research has shown negative associations between activity levels and marriage, 12, 24 cohabitation, 25 and parenthood, 12, 25, 26 but little prospective data exist to help support these findings. The few prospective studies that have examined marriage have found that marriage increased, 14 decreased, 27, 28 or did not change the physical activity levels in adults. 29 Comparing the results of these studies is difficult because they used different measures of physical activity and examined demographically different samples. The physical activity assessments varied between one question of overall PA, 14 to 3 questions regarding walking, moderate and vigorous activity, 27, 29 to summing the time spent per week in 10 specific activities. 28 Unfortunately, the differences between these measures of PA limit the conclusions that can be drawn between the results of these studies. Further, even though the assessments used by these studies are convenient due to their brevity, they are less sensitive at measuring PA compared with more comprehensive instruments. The current study will collect, in an interview format, the hours per week spent in PA for nearly 30 activities, with the option to add additional activities as needed to create a summative measure of PA.
From a demographic standpoint, the ages of the participants in previous prospective research varied widely. King With little comparative data, it appears that not enough research exists to understand the association between marriage and physical activity or why previous research is not in agreement.
The prospective studies which have examined parenthood have found that PA decreased 27 or did not significantly change 29, 30 subsequent to having a child. Each of these studies only examined females of either Australian 27, 29 or mostly Mexican-American descent. 30 Further, the length over which PA was measured varied from 4 27 to 6, 29 to 7 years, 30 which might be too long to see the effects of becoming a parent on PA. Although no data currently exist showing how parental PA changes as the child ages, it is probable that parental PA may change as a child becomes increasingly mobile. Thus, studies that examine parenthood over a 6-or 7-year period will miss the short term effects of having a newborn on activity level. Of note, the only study of the 3 which found a causal relationship between parenthood and activity, examined PA over the shortest time period. 27 Nonetheless, with only 3 studies having examined this relationship, more research is needed in this area.
Since previous studies show conflicting results due to methodological differences, and because no research was found exploring the effects of parenthood on males, and very little on European-Americans, greater exploration of PA across transitions is needed. 14, 27 Thus, this study will explore the effects of marriage and parenthood on the PA levels of young adults over 2 years.
Methods
Data were collected through self-report measures at 2 time points: 2000 (baseline) and 2002 (follow-up). The analyses compared change in PA between individuals who stayed single (single at both time points) with those who became married/cohabitating (single at baseline and married/cohabitating at follow-up). Parenthood was examined between individuals who had a first child (no children at baseline and a child at follow-up) with individuals who never had a child (no child at either time point), and between individuals who had a subsequent child (increased the number of children they had by 1 child, starting with at least 1 child at baseline) with individuals who maintained the same number of children over the 2-year period. Sex differences were explored for each analysis. This study was approved by the Institutional Review Board of the University of Pittsburgh and informed consent was obtained from all participants.
Participants
The sample for the following analyses was identified from an ongoing University of Pittsburgh Physical Activity Study (PittPAS) which began in 1990 (n = 1245). Contact with each person was attempted by either phone or mail up to 10 times. If no contact was made, the consent was mailed. If no response occurred after 3 weeks, another 10 attempts were made followed by another mailed consent form. If no contact occurred after these efforts, the individual was considered lost to follow-up. A total of 828 participants completed baseline and, of these, 646 completed follow-up. Of the 646 (78% from baseline) participants who completed follow-up, 638 qualified for the current investigation because they stayed single, stayed childless, became married, had a child, or stayed with the same number of children over the 2-year period. Subjects were excluded (n = 8) from these analyses if they did not fit these criteria (ie, subjects who were married at baseline and separated or divorced at follow-up).
The demographics for the eligible sample (n = 646) were: Mid twenties in age (baseline age = 24.7 ±1.1yrs, follow-up age = 26.8 ±1.0yrs), 15% minority (AfricanAmerican), 48% male, and 52% had at least college degree. Of this sample, 432 stayed single (67%), 103 became married/cohabitating (16%), and 90 reported having a child (14%) over the 2-year period. In an effort to examine whether participant drop-out was biased, Table 1 shows the differences between subjects who completed both baseline and follow-up measures (n = 646) and those who were lost to follow-up (n = 182). Differences, as shown in Table 1 , reveal that subjects were more likely to participate in the study if they were educated, white and female.
Instruments
Physical Activity Questionnaire. The Past Year Leisure Time Physical Activity Questionnaire, developed by Aaron et al, 31 was used at baseline and follow-up. The questionnaire asks participants to report all leisuretime activities in which they participated at least 10 times during the past year. For each activity indicated, participants were asked how many months per year they participated in this activity, how many days per week, and how many minutes per day. A mean physical activity score was calculated in hours per week for each activity. Summing all activities yielded the total mean hours per week of activity. The test-retest reproducibility for 1 month was r = .79 and for 1 year was r = .66, suggesting that this questionnaire yields a reasonable estimate of a short term and long term PA recall. 31 Validity of this questionnaire was assessed by comparing the average of 4 1-week questionnaires with the past year questionnaire which was completed before and after the study. The correlation between questionnaires was approximately r = .80, which according to Willet, 32 provides a conservative estimate of the validity of this measure.
Sociodemographic Questionnaire. Sociodemographic variables that are commonly related to physical activity include age, sex, race, and socioeconomic status (SES). Research has shown that individuals who are younger, 33 male, 21 white, 34 and have higher SES levels 35 appear to have higher physical activity compared with those who were either older, female, minorities, or have lower SES levels. The demographic questionnaire used in this study, has been employed elsewhere, 33, 36 and assessed sociodemographics such as age, number of children, sex, marital status (never married, cohabitating, married, separated, divorced, widowed), race (white, black, Hispanic, Asian, other), and educational level (less than a bachelor's degree or at least a bachelor's degree). Self-reported height and weight were used to calculate body mass index (BMI; kg/m 2 ). No differences in PA were found (P = .72) between individuals who became married and those who became cohabitating, so the 2 categories were collapsed into "married/cohabitating." Race was condensed into either "white" or "minority."
Data Analysis
Although physical activity at baseline and follow-up was positively skewed, change in physical activity was normally distributed, thus the data are presented as mean and (standard deviation). The difference in physical activity (hrs/wk) between baseline and follow-up served as the dependent variable, and the independent variables At least a college (BS) degree 39 18 Abbreviations: BMI, body mass index; BS, bachelor of science. a Independent sample t tests (physical activity was normalized through natural log transformation).
b Chi-square.
consisted of marital status and number of children. These variables were entered into an analysis of covariance (ANCOVA) with the following covariates: Race, sex, age at follow-up, and educational level at follow-up. Chi-square and independent sample t tests were used to assess differences between participants and subjects lost to follow-up, alpha = .05.
Results
Overall (n = 638), PA decreased by 1.1 (7.2) hours per week across the 2-year period, with a significantly greater (P < .01) reduction in male PA of 2.0 (7.9) hrs/wk compared with females who lost 0.3 (6.5) hrs/wk. Comparison across the other demographics revealed no differences in PA change across race (P = .58), or educational level (P = .22). A weak negative association (P = .03) was found between age at follow-up and PA change (r = -0.08). The impact family transitions have on PA are first described for marriage and then parenthood. Table 2 presents the effect of becoming married on physical activity in all subjects and is separated by males and females. In addition to including sex, age, race, and educational status as covariates, this analysis also controlled for having a child, as this may confound the relation between marriage and physical activity. The results show that subjects who became married/cohabitating changed their PA by 0.7 (6.2) hrs/wk, which was not significantly different [F(1,361) = 0.15, P = .70, d = 0.07] compared with those who remained single (-1.2 (7.6) hrs/wk). After stratification by sex, nonsignificant differences in physical activity change were also found in males (P = .65) and females (P = .62) who stayed single or transitioned from single to married/cohabitating. A subsequent analysis showed no differences in PA (P = .72) between those who stayed single and those who became married or became cohabitating.
Marriage

Parenthood
After controlling for appropriate covariates (sex, age, race, and education), Table 3 shows that individuals who had a first or subsequent child lost an average of 3.7 (6.0) hrs/wk, which was significantly more [F(1,517) = 6. . This result shows a moderate effect for the change in physical activity in females who had a subsequent child and those who did not. There was no significant difference in physical activity change (P = 0.27) between males who had a subsequent child (-5.5 (8.3) hrs/wk) and those who maintained the same number of children (-2.1 (7.5) hrs/wk). Overall, there was no significant difference in physical activity change (P = .60) between individuals who had a first child (-3.9 (5.6) hrs/wk), and those who had a subsequent child (-3.5 (6.4) hrs/wk). 
Discussion
As national statistics reveal, adults are not meeting physical activity recommendations, 1 and this study shows that PA tends to decrease as young adults age from 24 to 26 years old. The young adults of this study (n = 638) decreased their PA by an average of 1.1 hours per week over 2 years. Specific life transitions that may exacerbate PA decline were examined on the premise that they decrease available free time for physical activity. This study found that marriage/cohabitation did not significantly change PA. This result is supported by some, 29 but not all previous research, 27 that has examined similarly aged young adults. Previous research has not examined how marriage and cohabitation might separately impact PA, and the current study found no difference between becoming married or cohabitating on PA (P = .72).
Even though marriage did not appear to impact PA, the effect of having a child significantly reduced PA (P = .01) by nearly 3 hours per week compared with those who stayed childless. Further, this effect still remained for those who had a first or a subsequent child (P = .02). These results reveal moderate effect sizes (d = 0.41 to 0.45, respectively), inferring that about 66% of subjects who had a child were below the mean physical activity of individuals who did not have a child. There may be several reasons why having a child decreased the physical activity of young adults. The addition of the child may not only add new responsibilities and time commitments, 37, 38 but may also shift the parent's priorities from self to child. 39 Parents may feel that attaining adequate physical activity no longer has the same importance, and with far less available time, physical activity may also become less feasible. Thus, parents who experience decreases in physical activity as a result of having a child do not appear to rebound to their prechild physical activity level, which supports previous research. 27 There is very little research that has explored how gender moderates the effect parenthood has on physical activity. The current results show that having a first child significantly decreased the physical activity level of young adult males, and even though the direction of the results were leaning toward a similar conclusion in females, it was not significant (P = .26). This difference between males and females may be due to several factors. It is well documented that males have higher levels of physical activity than females. 21, 22 The males and females in this study had baseline physical activity levels of 7.7 hrs/wk and 4.0 hrs/wk, respectively. Thus, males had a comparatively greater amount of physical activity to lose as a result of becoming a parent. It is also possible that females could have been pregnant when physical activity was first measured. If they reported a lower physical activity level because they were pregnant at baseline, the Stayed with same number of children 34 -2.0 (7.9)
Note. All tests were ANCOVAs, controlling for age, sex, race, and education a Reference comparison for subjects who "had a child" and "first child." difference in physical activity across the 2 years would be less as a result of the decreased baseline PA (comparing the child's birth date and the date the participant was seen for baseline, it was ascertained that 35% of females were pregnant at baseline). In addition, since females appear to decrease PA less compared with males, a larger sample of females may be needed (n = 16) to show a significant decrease in physical activity as a result of having a child. The effect of having a subsequent child significantly decreased female but not male physical activity levels. Since research has found that females more than double the time males spend caring for and raising a child, 17 an additional child will increase the time and energy commitments for females. Thus the available resources for physical activity would become increasingly scarce for females who are dedicating more of their time to their additional child. 40 Further, males who lost a substantial amount of physical activity with the first child will have less physical activity to lose as a result of having an additional child. Even though male physical activity did not significantly decrease with a subsequent child (P = .27), the results were also in the expected direction. Possibly the few number of males who had a subsequent child (n = 16) restricted the likelihood of finding significant differences.
Limitations of this study include self-report physical activity and some restriction in generalizability. The physical activity questionnaire is subject to recall bias and self-report errors, lowering the measure's accuracy. Although seasonal effects may have affected physical activity recall, this bias should have been minimized because the physical activity questionnaire recalled an entire year of physical activity. In addition, self-report PA data can result in inaccurate reporting of the number of activities and time spent in each activity. Even though procedures are in place to reduce under-and over-reporting of PA, they likely contribute to the large standard deviations seen in the results section. For statistical purposes, the large deviations in the PA scores decrease the likelihood of finding significant differences between groups. In addition, the percent of minorities that were part of these analyses (15%) was lower than the national average (27% minority). Although this type of attrition is expected with follow-up studies, 36 it reduces the generalizability of these results. Further, while this sample showed that parenthood decreases PA in young adults (n = 90), splitting the sample into males and females, and then again into first and subsequent children, continually decreased the group size. This diminished the likelihood of finding significance in the smallest of the groups (n = 16), and highlights an additional area of future research. Other areas of future research include examining the impact life transitions such as starting or stopping employment, college, or purchasing a home could have on physical activity levels.
These results add to the limited research in this area by including young adults, especially males and European-Americans, and examining the effect of having a first versus a subsequent child. This is the first study to examine the effect of marriage and parenthood on physical activity over a 2-year period, and the results provide evidence to warrant future investigations into the factors that parents claim decreased their PA level. This information may glean significance for future preventative and intervention efforts aimed at increasing PA level.
